Background: Increasing weight-related illness in the United States has led to 120,000 preventable deaths annually and soaring medical costs. Treating patients in a group setting may be more effective than traditional care (TC) in achieving behavioral change. We studied a wellness-group (WG) model to determine whether it could generate sustained behavioral change and weight loss in a subset of patients.
novation within the field of primary care as traditional clinical approaches and commercial weight loss programs have had limited effectiveness.
In a systematic review of weight-loss interventions focusing on diet and lifestyle including 16 studies and 5698 subjects, the average weight lost was only 3.5 kg at 2 to 3 years. No studies in this review reported results of weight loss Ն5%. With regard to more mainstream weight-loss programs, 1 study reviewed the effectiveness of Atkins, Ornish, Zone, and Weight Watchers diets on weight loss. This study found that in all 4 diets, only approximately 25% of participants lost Ͼ5% and sustained it for up to a year. In each diet category, only approximately 10% of participants lost Ͼ10% of body weight. Interestingly, there were no significant differences in effectiveness with weight loss between the 4 diets in this study. In another study, weight loss among participants enrolled onto interventions in a primary care practice using motivational interviewing was analyzed. Approximately 5% of weight was lost on average at 24 months. Lastly, a review investigating the effect of brief primary-care counseling alone found weight loss ranged from 0.1 to 2.3 kg after 1 year. 5, 6, 7 The group visit model is a different approach to achieving weight loss. Group visits were first conceived in 1974 for use in well-child visits. 8 This model is an alternative to back-to-back medical appointments for providers who seek efficiency, clinical effectiveness, and work satisfaction. 9 Approximately 10% of the members of the American Academy of Family Physicians use group visits. 10 This allows physicians to see more patients in a fixed period of time, and provides a new model for delivering effective care. For the physician, group visits provide the time necessary to share the educational tools needed for patients to be successful managers of their own health. For the patient, the group setting provides a built-in support network of peers who have similar health struggles. This "group effect" equips patients with an important sense of support, self-efficacy, and accountability that can translate into real results. 11 In 1 randomized trial, group visit patients had greater reductions in systolic blood pressure and low-density lipoprotein (LDL) and fewer hospital admissions than traditional care (TC) patients. 12 Given that obesity coexists with many chronic illnesses, an approach that starts with novel techniques to promote wellness and long-term weight loss is ideal.
One such approach is a group visit model that employs the expertise of both a family physician and a registered dietitian in helping patients change behavior and lose weight. Although the primary care field has begun to embrace the group visit model for management of chronic disease, there is scant research on how group visits can both help patients lose weight and keep weight off successfully. [13] [14] [15] [16] A systematic review of the literature by Edelman et al 17 show that group visits reliably improve intermediate clinical outcomes for patients with type 2 diabetes. Although there is literature touting the benefits of group visits, we did not find any data on this novel group-visit model pairing a family physician and a dietitian.
Using a quasi-experimental study design, we compared the success of obese patients who volunteered to participate in a wellness group (WG) to obese patients who received TC from their physicians, testing changes in patients' behaviors, weight loss, blood pressure, lipids, and blood sugar, as well as the sustainability of these changes.
Method

Setting
This observational study was conducted at an outpatient family medicine office, Family Practice Group (FPG), in Arlington, Massachusetts, a suburb of Boston. The vast majority of patients at this practice are English speaking. Approximately 80% of patients at this practice are privately insured. Approximately 20% of patients have Medicare or Medicaid.
Patient Selection
Providers in the practice (5 family physicians, 3 family physician assistants) recommended that their patients join the WG if they were obese (body mass index [BMI] Ն30 kg/m 2 ) and if they were interested in losing weight and learning and maintaining healthy lifestyle habits. There were no other exclusion or inclusion criteria. We did not keep track of how many patients were encouraged to participate in the WG or the percentage of those patients receiving this recommendation who went on to participate in the group. Less than 10% of patients were referred to the WG by other primary care physicians in the surrounding area due to word of mouth from patients who had previously completed the group.
Intervention
FPG started offering group visits in September 2009. The model was based on creating high levels of support and accountability for patients. The WG is led by a family physician and registered dietitian and consists of 15 evening group sessions over 20 weeks that focus on general wellness and sustained weight loss. Each group has between 6 and 15 patients who share the same goals of sustained weight loss and healthy living. Every fall (from September to January) and spring (from January to June), groups meet. The WG providers conduct 2 sessions per evening for 2 separate groups (6:00 to 7:30 pm and 7:30 to 9:00 pm). The groups follow a curriculum that focuses on 5 important dimensions of wellness: food quality, food quantity, exercise, activity, and sleep (WellnessCampaign.org). The physician and dietitian enter patients onto a group e-list and encourage group members to communicate with each other by email on a regular basis to create increased support and accountability. The 2 groups occur over the same 20-week period and compete for the highest average percentage weight loss. At the end, the group with the highest average percentage weight loss enjoys a healthy meal prepared by the other group.
Study Design and Data Collection
We compared patients in the WG to a comparison group of patients from the same practice who received TC. The TC group included patients with a BMI Ն30 kg/m 2 who had an annual physical over a 6-year period. These patients were randomly chosen and then age-and sex matched to the WG patients (Table 1) .
We designed a survey to assess behavioral change. The survey asked a series of questions regarding behaviors related to food quality, food quantity, exercise, activity, sleep, and stress; and, whether these behaviors were different 3 months after the intervention (WG or annual physical) compared with before the intervention. Respondents answered each question on a 5-point Likert scale between "strongly disagree" and "strongly agree." The patients were emailed the questionnaires by research staff and were reminded twice over the course of 3 weeks to complete the voluntary survey. Survey responses were anonymous so it was not possible to link survey data to medical chart data.
We obtained the following medical chart data for each patient: weight, BMI, blood pressure, glycohemoglobin, high-density lipoprotein (HDL), LDL, total cholesterol, and total triglycerides. We obtained data from 2 different time points. The first value was from the date of the intervention (the date of the patient's first WG session or the date of annual physical for the comparison group). The second value was the most recent data, at least 12 months postintervention. All the data were housed in a password-protected database for use only by research staff.
We measured the weight of all WG patients on the day they started the group, their weight on the day they completed the group, and their most upto-date weight from the last time they visited the physician's office. WG patients were also subdivided into 2 groups: those who completed only 1 group and those who completed multiple groups to compare long-term weight loss in these 2 populations. Losing 5% of body weight was considered 
Results
For the survey component of the study, the treatment group consisted of 99 patients who had an initial BMI Ն30 kg/m 2 and had participated in the WG. The comparison group consisted of 190 patients who are patients of FPG, had received an annual physical at FPG sometime between September 2009 and January 2015, and who had an initial BMI Ն30 kg/m 2 . Although all 99 WG patients were emailed the survey, 83 patients volunteered to complete the survey. Of these 83 patients, 2 patients filled out the survey incorrectly and were disqualified from the study. As a result, 81 patients served as the treatment group (81.8% of those targeted). These 81 patients completed the survey between 3 months and 5 years after completing the WG. Similarly, the comparison group consisted of the 190 FPG patients who had received an annual physical and whose BMI Ն30 kg/m 2 . Of these 190 patients, 135 had email addresses on file and were emailed the survey; 72 patients volunteered to complete the survey and served as the comparison group (53.3% of those targeted). These 72 patients completed the survey between 3 months and 5 years after their annual physical.
For the weight change analysis, there were 168 patients in this data set as the analysis was done 1 year after the survey and chart review, so more patients had completed the WG by this time.
The survey revealed that members of the treatment group were significantly more likely to report that they were engaging in all 12 of the healthy habits we asked about compared with members of the comparison group 3 months after the intervention (Table 2) . We assessed the amount of effort patients were putting into improving their health through lifestyle modification during the year before the intervention and found that members of the comparison group reported greater effort aimed toward wellness than members of the treatment group before the intervention ( Table 2) .
Some subgroups within the treatment group were more successful than others at practicing certain healthy habits. Married individuals were significantly more likely than nonmarried individuals to take more daily steps, eat more homecooked meals, and eat less beef 3 months after completion of the WG. Individuals over the age of 50 were significantly more likely to eat less beef than younger individuals, and individuals with children at home were significantly more likely to engage in frequent exercise 3 months after the intervention than individuals without children. These 5 findings came from formal statistical analysis of the interactions (data not shown here).
In the medical chart review, the treatment group consisted of 99 patients (57% women) with BMI Ն30 kg/m 2 who had completed the WG between September 2009 and January of 2015. On average, these patients attended 86% of the 15 group visit sessions in the program. The comparison group consisted of 190 patients who were patients of FPG (59% women), had received an annual physical at FPG sometime between September 2009 and January 2015 and who had an initial BMI of Ն30 kg/m 2 . WG patients had an average BMI of 37 kg/m 2 whereas comparison group patients had an average BMI of 34 kg/m 2 ( Table 3 ). Relative to the comparison group, WG patients had significantly larger average declines in body weight, BMI, and systolic blood pressure 1 year after the intervention (Table 4) . There was not a significant difference in average change in diastolic blood pressure, glycohemoglobin, HDL, LDL, total cholesterol, or triglycerides (Table 4) .
Of the 168 patients who completed the WG between 2009 and 2014, the average total weight loss was 16.6 pounds, and 61% of all patients lost at least 5% of their initial body weight. Among those with clinically relevant weight loss during the program (at least 5% of initial body weight), 69% maintained at least half of their weight loss 1 year later, and 71% were able to maintain at least half of their weight loss after 3 years. Patients who participated in more than 1 WG were more likely to maintain weight loss; but even among those patients who attended only 1 program, 54% of those who lost clinically relevant weight were able to maintain at least half of their weight loss (Table 5 and Figure 1 ).
Discussion
The results of this study suggest that this novel group visit model teaming a family physician with a dietitian can help obese patients create and sustain a multitude of healthy behaviors long term. These 12 behaviors included reading food labels, eating fruits/vegetables, not overeating, getting more steps each day, eating more whole grains, managing stress more effectively, sleeping more, eating less beef, eating in front of screens less, eating more slowly, exercising more, and eating more homecooked meals. WG patients reported being more likely to create and maintain all 12 of these healthy behaviors.
Although WG patients were adopting and maintaining these 12 healthier behaviors, they were able to achieve sustainable weight loss as 61% of the WG patients lost clinically relevant weight (Ͼ5% of their original body weight) and of these patients, 69% were able maintain at least half of their weight loss after 1 year. Patients who repeated the WG at least once had even better results as 83% of those who had clinically relevant weight loss maintained at least half of their weight loss.
Chart review revealed that in addition to increased weight loss (15 pounds more weight loss for WG patients than comparison patients after a year) Although similar in age and sex breakdown, one might imagine that WG patients would be inherently different from the comparison patients in that WG patients each made the significant time and financial commitment to join the group with the goal of achieving long-term weight loss. As such, one might assume that WG patients were more motivated and, thus, more likely to experience greater behavioral change and weight loss than a group of TC patients. This is a potential limitation of this study.
This study is not a randomized control trial, and, as such, there is some inherent bias introduced by the different mindsets of the 2 patient groups. It was interesting however, that comparison patients actually reported twice as much effort with wellness behaviors in the year before the intervention than the WG patients, possibly suggesting that the comparison patients may have been motivated to lose weight. As such, it is unclear if either group had different levels of motivation.
It can be reasoned that the WG patients, by virtue of having been exposed to the group's curriculum, were more likely to know the "correct" answers to the survey questions and respond accordingly. For example, because they were taught the importance of reading food labels, they might be more inclined to say that they read more food labels now than they did before starting the group.
Although there is a chance that these 2 factors could have biased the results, it was somewhat reassuring that WG patients had significantly more declines in body weight, body mass index, and systolic blood pressure 1 year after the intervention than comparison patients, suggesting that the be- haviors that patients seemed to learn in the group translated to quantifiable results.
WG patients had a higher average BMI 37 than comparison patients who had an average BMI of 34. The difference in starting BMI could have biased the results in all 3 phases of this study: patient survey, medical chart data, and weight loss over time. However, based on regression analysis, the effect of the intervention remained statistically significant, independent of the difference in BMI starting point.
Although weight loss seems attainable for many patients, the sustainability of weight loss is what seems elusive. Importantly, it is sustained weight loss over time that has an impact on weight-related illness. This novel WG model seemed to help a large number of patients achieve sustained results, which ultimately was the goal. Of the patients who achieved clinically relevant weight loss (at least 5% of their weight), 69% maintained at least half of their weight loss 1 year after completing the group and 71% maintained at least half of their weight loss 3 years after completion. Of note, patients who had completed more than 1 of the 15-session groups had even better results with 83% of those patients maintaining at least half of their clinically relevant weight loss. This data documenting sustained weight loss in WG patients is consistent with the survey data that indicated that WG patients were maintaining their healthy habits.
There are several limitations to this study. The retrospective design was inferior to a prospective analysis. The relatively low response rate of the comparison group surveys (53.3%) may have introduced bias. One might speculate that comparison group nonresponders were different from those who did respond. It is possible that nonresponders did not complete the survey because they had less of a focus on wellness, although this could have positively skewed the wellness numbers of the comparison group thus falsely lowering the overall difference between WG patients and comparison patients. The fact that the 2 patient populations were not matched for starting BMI is an important limitation of this study. However, differences in weight loss were still statistically significant after regression analysis.
These results suggest that in this era of epidemic obesity and weight-related illness, the traditional 15-minute office visit and 1-on-1 patient care may be inadequate to make a difference in the longterm health of obese patients. Achieving long-term behavioral change in these patients may require the high levels of accountability and support generated in the group setting.
Future research could be aimed at measuring this support and accountability to determine whether it is directly correlating to behavioral change. It would also be interesting to understand why the effect sizes for some behaviors were so much larger than for other behaviors. In addition, generating financial models that elucidate the financial savings from long-term weight loss and behavioral change may motivate payers and health systems to increase infrastructure and financial support for WGs. 
